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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address » 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent temn adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication{s) filed on 10 September 2007 . 
2a)n This action is FINAL. 2b)IEI This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim{s) 19'32.35.37'39 and 41-47 is/are pending in the application. 

4a) Of the above claim (s) is/are withdrawn from consideration. 

5) 0 Claim{s) is/are allowed. 

6) 13 Claim(s) 19-32,35,37-39 and 41-47 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)^ accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet{s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 



Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 10 
September 2007 has been entered. 

Oath/Declaration 

2. The Examiner acknowledges the substitute Declaration filed 10 September 2007 
which lists the citizenship of each inventor. 

Status of Claims 

3. Responsive to the amendment filed 10 September 2007, Claims 19, 35, 41 and 
43 are amended, and claims 1-18, 33, 34, 36 and 40 have been cancelled. Claims 19- 
32, 35, 37-39 and 41-47 are currently under examination. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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5. Claims 19-24, 27-30 and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent 5,451 ,275 issued to Amateau et al. (hereinafter 
"Amateau"), in view of U. S. Patent 5.71 1 ,1 87 issued to Cole et al. (hereinafter "Cole"). 

Regarding claim 19, Amateau describes the invention substantially as claimed. 
Amateau describes a method comprising the steps of 

(a) heating a metal workpiece in the form of a near net shaped 

gear blank having gear teeth surfaces above its critical temperature to 
obtain an austenitic structure throughout its surfaces; 

(b) isothermally quenching the workpiece at a rate greater than the 
critical cooling rate of its surfaces to a uniform metastable austenitic 
temperature just above the martensitic transformation temperature; 

(c) rolling the gear teeth surfaces of the workpiece to a desired outer 
peripheral profiled shape between opposed dies, each die having an 
outer peripheral profiled surface, while holding the workpiece at the 
uniform metastable austenitic temperature, the gear teeth surfaces 
undergoing densification. plastic deformation and strengthening as a 
result of the rolling operation; and 

(d) cooling the workpiece through the martensitic range to thereby 
harden the surfaces of the gear teeth. 



More specifically, in claim 1 , Amateau describes; 
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hO)} faeating a workpdeoe In th6 fbnn of a ne&r net 
^ shaped geas* bteak having carbiiriziKl gear taeth 1 

iU2fitc» above its critical tempexature to obtdsi an . 

auilenitic atnscture tliznaigluyixt ilx caibufizcd siir* 

&Des; 

(c) isQtbexsially quensluzig the ge&r blank at a rate 
grea£er than the critical cooling rate of its carbii- - 
riz«d si£r&cea to a un^orm xoetaitable ais^tenMc 
t«m(»eramre Jm above ^ nartttaitic t^mScMOHr 
tloQ teEBperatun^ 

(d) holding the tempenture of fho fear hlaak at raid 
vi2k!fbrm temperatuxa whae roUing the fear teeth * 
amft^ between a pair of diametncaQy opposed 
roQinf gear diea to a desired shape l>efoi9 nsaitena- 
itic tno^fbiznatioii occixrs; and 

(e) cooling the gear through the martensitic mge for 
the carbnrized g)car sur&ees to hardeb the gear : 
tnr&cei. 

In regard to the limitations of rolling to a substantially finished profile, and final shaping, 
the "desired profile" taught by Amateau meets these limitations, when it is desired to 
have a finished gear. Further, Amateau teaches that the gear blank work piece is made 
larger than the specified finished size so that after processing it will have the correct 
finished size (see cols. 5-6, for example). 

Amateau does not disclose wherein the workpiece is a powder metal workpiece. 

Cole teaches that a near net shaped gear blank is formed from a metal powder, 
and subsequently worked using a rolling machine to form a gear wheel for a power 
transmission (see col. 1 , line 8-col. 2, line 65). It would have been obvious to one of 
ordinary skill in the art at time of invention to substitute a powder metal gear blank as 
taught by Cole for the hobbed geiar blank disclosed in Amateau, in order to tailor the 
steel composition to particular applications, as taught by Cole (see col. 1 . line 63-col. 2, 
line 41). 
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Regarding claims 20-24, 27-30 and 47, Amateau in view of Cole is applied to the 
claims as stated in the Prior Office Action. 

6. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amateau in view of Cole as applied to claim 21 above, and further in view of 
Applicant's Admitted Prior Art. 

Amateau, Cole and AAPA are applied to the claims as stated in a prior Office 

Action. 

7. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amateau in view of Cole, in further view of U.S. Patent 4,972,735 issued to Torii et 
al. (hereinafter "Torii"). 

Amateau, Cole and Torii are applied to the claims as stated in the prior Office 

Action. 

8. Claims 35, 37-39 and 41-46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S, Patent 6,779,270 issued to Sonti et al. (hereinafter "Sonti"), in 
view of Cole. 

Regarding claim 35, Sonti teaches the invention substantially as claimed. Sonti 
teaches in claim 1 , 
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1. A melliDd of podkcdng a lull ham mzi sbap& roll 
ftuM&ed cciitactiag isiacbide etemem fsom ^ mi shi^p^ 
wrkpK w of wToiight or forged steel having an rnilUl outer 

««cb Isavidg a ico& fl^dk widi « ooimiiiA]!;^ involiLte 
mnhcs: aBd a sootMflcl ieg|D3 witb a trorfiotsai sQx£&oe, 
method ooffipdsif^ ifee stef« ci; 
iQitatably supporting on a £i2ist axis a soilsg dit h^vm^ m 
oaler peripbcTal cooicniied surface exltsndiiis bclWTca 

£bc first Bxk, the roSing dk bsdiuiing a pluiraliiy of 
each li^iudidg & lootb ia:dik ^ib o^^ofied kvo- 
luie 8^ace® and a i>ocb tip suites 
Ki;tsUii>ty ii^ppoitiDg !br wor§q:^ie« on a scgoeuI axiai 
dialast from md paraQjcl to liifr flu^ axis; 

idvBudug ibe loiikg die id as iai^^ed direetiod ^t^tiSiy 
perp9ictLcal«r Ite iisi aiad secoi^d &x«» such (bat tli^ 
rDlli££ d>i)& incsMogly engages wiitli ibe worlipiDcc, 

rotadjig ibc rollii^ dlic abom ibe flm axis wbiie engaged 

wbiJe pefformiisg step (d)> maiatftining coni^dQCiLS cocd- 
pgtoy ^ecp&ei tbe loUing die and tti? workpieoi mih 
Ibc invabils s^facc of cmsk iDOttn cf rdtli^g, die 
easgfi^iag the ^oiaie mfjtoe of a lasiasidg tooih of ite 
woiicpec^ and itis looli tip of tbe iciling dis engagmg 
ibe trocbaidal rool;^^BllBt&infaiOGi between adjaoeol mmt- 
idg teeib of ib« wofi^ece lo ^[lea matoc^l fiow aloog 
ibe QUitei pei^&rEi canlxnEzcd surfajce; 

GQostmuing to advaBW &c wWmg cEie in ths in-fscd 
dlrectibo thereby defiMmlflg lie surftLce of each tooih 
iaz»k a^d of a oorreapoodniig rDot/lUcl rcginis unti a 
ninal set shape of eacb tcclE and roa&^ilel r&gion is 
acmevi^d, and 

cciQtmuliig to perform all of lie proeedsng slep^s wilb Qk^ 
m^mg die aisd 'WDrikprace nss^mgly cogaBed^ tbereby 
defiofming ifae i^syohue and tix^clioidal foot/dOet 
Ibocs o£ aE o£ tbe o£ tiie worikpistt i^&sulliag m a 
inal net siapd tnaj(^biK dement 



Sonti does not teach wherein the workpiece is a powder metal worl<piece, or 

(e) rolling the gear teeth surfaces of the workpiece to a desired outer peripheral profiled shape 
while engaged with the rolling die having an outer peripheral profiled surface while holding the 
workpiece at the uniform metastable austenitic temperature the gear teeth surfaces undergoing 
-densification, plastic deformation, and strengthening as a result of the rolling and sliding 
operation. 
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Cole teaches that a near net shaped gear blank is formed from a metal powder, 
and subsequently worked using a rolling machine to form a gear wheel for a power 
transmission (see col. 1 , line 8-coL 2, line 65). It would have been obvious to one of 
ordinary skill in the art at time of invention to substitute a powder metal gear blank as 
taught by Cole for the forged gear blank disclosed in Sonti, in order to tailor the steel 
composition to particular applications, as taught by Cole (see col. 1 , line 63-col. 2, line 
41). 

The limitation of the gear teeth surfaces undergoing densification, plastic 
deformation, and strengthening as a result of the rolling and sliding operation. Would be 
inherent in the process of Sonti shown above, if that step were performed as stated 
above on a powder metal gear blank (see MPEP §2112). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM. 
workpiece to collapse and to cause the workpiece to plastically deform. The closing of 
pores is further known to cause strengthening in powder metal workpieces. 

In regard to the limitations of rolling to a substantially finished profile, and final 
shaping, the "desired profile" taught by Sonti meets these limitations, when it is desired 
to have a finished gear. Further, Sonti teaches that the gear blank work piece is made 
larger than the specified finished size so that after processing it will have the correct 
finished size (see cols. 4-5, for example). 

Regarding claims 37-39 and 41-46, Sonti in view of Cole is applied to the claims 
as stated in the prior Office Action. 
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Response to Arguments 

9. Applicant's arguments filed 10 September 2007 have been fully considered but 
they are not persuasive. Applicant has argued that the methods of Cole and Amateau 
are not compatible because the method of Amateau applies only to wrought and/or 
forged gear wheels (see Remarks, pp. 15-1 6). This is not found persuasive for the 
reasons stated in the prior Office Action. The Examiner never suggested that Amateau 
disclosed a powdered gear blank be used. The Examiner suggested that it would have 
been obvious to one of ordinary skill in the art that Amateau could be altered to use a 
powder metal gear blank instead of a wrought steel gear blank. Applicant has provided 
no substantive evidence that such an alteration would not result in the process as 
claimed. Applicant has stated that features of the instant process are not disclosed by 
Cole. The Examiner agrees, however, the rejection was based on the method of 
Amateau in view of Cole. 

Applicant has stated in the Remarks at page 18, 

Moreover, one skilled in the art would not merely apply the technique of Cole or 
substitute the elements of Cole into Amateau. 

The processes of forming wrought steel gears and powder metal gears and the 
characteristics of wrought steel gears and powder metal gears are so different that one skilled In 
the art would not merely substitute the powder metal gear of Cole for the wrought steel gear of 
Amateau. 

The Examiner disagrees with this statement. In the instant case, both Amateau and 
Cole are drawn to gear wheel rolling in order to create precision gear components. 
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Also, the Examiner never suggested substituting the gear of Cole for the gear of 
Amateau, but suggested that it would have been obvious to have replaced the gear 
blank of Amateau with the powder metal gear blank of Cole. Applicant further states 
"The method described in Amateau applies only to wrought and/or forged steels." The 
Examiner agrees that Amateau does not envision powder metal gear blanks. This is 
one reason why Amateau does not anticipate the claims of the instant case. However, 
the instant claims are obvious over Amateau in view of Cole, and the same types of 
compaction as claimed would be obvious to one of ordinary skill in the art if a powder 
metal gear blank were used in the process of Amateau, as stated in prior Office Actions. 

In response to applicant's argument based upon the age of the references, 
contentions that the reference patents are old are not impressive absent a showing that 
the art tried and failed to solve the same problem notwithstanding its presumed 
knowledge of the references. See In re Wright, 569 F.2d 1 124, 193 USPQ 332 (CCPA 
1977). 

In response to applicant's argument that Torii is nonanalogous art, it has been 
held that a prior art reference must either be in the field of applicant's endeavor or, if 
not, then be reasonably pertinent to the particular problem with which the applicant was 
concerned, in order to be relied upon as a basis for rejection of the claimed invention. 
See In re Oetiken 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this case, Torii 
is merely relied upon to demonstrate that the manufacture of power transmission 
components would obviously include manufacture of intersecting axis gears such as a 
hypoid gear, for example. Torii is clearly applicable to the manufacture of power 
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transmission components as it discloses the finished product, i.e., a power transmission 
assembly. 

Applicant has filed a declaration under 37 CFR 1.132. Applicants point out the 
differences between the processes of Sonti and Amateau and the Cole reference. 
While the Examiner agrees that the Cole process is not the equivalent of the processes 
taught by Sonti and Amateau, the claims of the instant case would still be obvious over 
Sonti or Amateau in view of Cole. The statements that Sonti or Amateau do not 
anticipate radial compaction are not impressive. As stated in said declaration, "no radial 
compaction of the material is possible" while using a wrought gear blank (see p. 4 of the 
declaration). If the wrought gear blank of Amateau were replaced with a powder metal 
gear blank as taught by Cole, radial compaction would be possible, and would indeed 
take place, as stated in the prior Office Action. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher Kessler whose telephone number is (571) 
272-6510. The examiner can normally be reached on Mon-Fri, 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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